Chronic low back pain (CHLBP) occupies first place among factors restricting people's life activity under the age of 45 [3, 7, 13]. Frequency of CHLBP occurrence oscillates between 60 and 80% [6] . One of the most important issues that should be taken into consideration is the question of where this problem originates. So far, there are about 500 hypotheses about the origin of CHLBP [5, 9, 29] . One of the most significant points to dysfunction of the erector spinae [1, 2, 8, 10] . This muscle is particularly important because the erector spinae actively counteracts external overloads acting on the spine in static and Abstract Chronic low back pain (CHLBP) occupies first place among factors restricting people's life activity under the age of 45. Frequency of CHLBP occurrence oscillates between 60 and 80%. Dysfunction of the erector trunci is a fundamental cause of CHLBP. The aim of the study was to evaluate the usefulness of surface electromyography (EMG) as an identification method in CHLBP. EMG apparatus was connected to a PC equipped with the EMG-LAB programme. This programme allows the registration, transformation, analysis and projection of results on-line. A summary of complete examination is presented in the form of statistical values of parameters such as mean amplitude, mean density, background amplitude, background density, and upper amplitude and upper density. Plain, surface electrodes were attached to the skin overlying the erector spinae at the T7 and L4 vertebrae, approximately 3-4 cm from the midline of the back. Electrodes were positioned unilaterally on the right side. A reference electrode was positioned on the skin overlying the right arm.
Sixty-two patients with CHLBP were examined (30 men and 32 women, mean age 41 ± 8 years). The control group consisted of 31 people without back problems (16 men and 15 women, mean age 39 ± 6 years). The statistical values of mean amplitude, mean density and upper amplitude were found to be higher in the control group at the T7 level. At the L4 level, mean amplitude, mean density, background amplitude, background density and upper amplitude were significantly higher in control group. The findings of this study show that (1) dysfunction of the erector spinae plays a significant role in CHLBP, and (2) this process applies to small and large motor units, but the character of these changes is different in particular muscles. Surface EMG is an objective, non-invasive method of examining function of the erector spinae in the author's opinion. dynamic conditions [12, 21] . It also has the largest transsection area and the shortest arm of activity in relation to bony elements of the spine [25] . Theoretically there are two possible causes of dysfunction of this muscle. The first is traumatic damage to one of the spine's structures (nucleus pulposus, for example), leading to acute low back pain that prevents the patient from living an active life. Such a situation can lead to atrophy of the erector trunci and associated dysfunction [17, 24, 30] . The second possible cause is prolonged conditions of overload, under which the the erector spinae is obliged to function isometrically,leading to atrophy [11] . Precisely the question of whether dysfunction of the erector spinae is a cause or the result of low back pain is still open.
Nowadays we have a variety of methods of examining this muscle [4, 14, 16, 22] . One of them is examination of the change in the frequency distribution of EMG signal. This is a valuable, non-invasive technique for evaluating the development of local muscle fatigue during the maintenance of an isometric contraction [19, 20] . A modification of this method is automatic analysis of the interference pattern (IP) that represents muscle activity during maximum voluntary effort [15] . This analysis requires accurate time measurement (1, 2 or 3 s) and measures parameters that are directly related to different motor units' (MUs) activity contributing to the interference pattern.
Aim of the study
The study aimed to evaluate whether automatic analysis of the IP done by surface EMG is a good method for identifying dysfunction of erector spinae in CHLBP cases.
Materials and methods

Patients
Sixty-two patients with the clinical diagnosis of CHLBP were examined (30 men and 32 women, mean age 41±8 years). The control group consisted of 31 people without back problems (16 men, 15 women, mean age 39±6 years). Each subject was informed of the purpose and potential risk of the study before his or her written voluntary consent was obtained. The study was approved by the local Medical Ethics Committee.
Methods
All participants underwent EMG of the longissimus thoracis muscle (T7) and the multifidus muscle (L4). Following appropriate skin preparation to reduce skin impedance, 10-mm surface electrodes were attached to the skin overlying the erector spinae at the levels of the T7 and L4 vertebrae, approximately 3-4 cm from the midline of the back. These electrodes were located unilaterally on the right side. A reference electrode was attached to the skin overlying the right arm. DISA-Electronic apparatus was used, connected to a PC equipped with the EMG-LAB programme, which allowed registration, transformation, amplification, analysis and projection of results on-line. The summary of the complete examination is presented in Table 1 Each subject was placed in a prone position on an examination couch with the lower body, from the superior border of the iliac crest downward, strapped to the couch [4] . With hands touching the ears, elbows out to the side and level with the trunk, and head in a neutral position, the subject was requested to maintain the unsupported upper body in a horizontal position for 2 s. Each examination was performed twice. The first one was a practice for the patient, with the measurements being taken from the second.
Statistics
Data are presented as mean and standard deviation (SD). Statistical analysis was carried out using the Student t-test. Statistical significance was accepted at the 5% level.
Results
Statistical mean values are shown in Table 1 . Mean amplitude, mean density and upper amplitude are higher in the control group at T7. Results from the multifidus muscle (L4) are somewhat different. Mean amplitude, mean density, background amplitude, background density and upper amplitude have significantly higher values in the control group in relation to patients.
Discussion
The recently developed EMG-LAB software allows analysis of the interference pattern (IP) during maximum voluntary effort, and determination of the parameters of different MU size, their quantity and intensity of recruitment. The automatic analysis requires accurate time measurement (1, 2 or 3 s). The global assessment of IP is based on the two parameters of mean amplitude and mean density. The most prominent activity of the IP [15] , termed "Background", is generated in most cases by complex or polyphasic low-threshold MUs, the MUAPs for which are characteristic for a given muscle and its electrophysiological state. The other clinically important information concerns the high level of MU activity obtained from upper centile measurement. "Upper" activity is generally generated by high-threshold MUs [15] .
Mean amplitude corresponds under some conditions to the number of muscle fibers in MUs, the diameter of muscle fibers and synchronicity of their contraction. Mean density can reflect the number of MUs and their frequency of recruitment [15] . The erector spinae is a "postural" muscle, which is responsible for maintenance of correct posture. Predominant activity is generated by slow twitch fibers in this kind of muscle. So-called "background" amplitude is correlated with the number of muscle fibers in small MUs, the diameter of these fibers and synchronicity of their contraction. Background density corresponds with the number of small MUs and their frequency of recruitment. A small MU consists of slow twitch fibers type I.
Upper amplitude and upper density corresponds with these same parameters, but in large motor units, which consist of fast twitch fibers type II [23, 27] .
Results from the T7 level may suggest that in cases of CHLBP there is a drop in the number of muscle fibers in small and large MUs (differences in mean amplitude between patients and control group); furthermore, the diameter of the muscle fibers is smaller and synchronicity of their contraction lower among patients. Moreover, the number of MUs is smaller among patients and their frequency of recruitment is worse. All these all changes apply particularly to the fast twitch fibers type II, located in large MUs. Results from the L4 level suggest changes affect small MUs more than large ones.
The number of units, number of fibers, synchronicity of their contraction and level of their frequency of recruitment are all lower among CHLBP patients. The character of these changes is similar in large MUs, without a drop in their number or lowering of their frequency of recruitment (see Table 1 ).
Results of this study demonstrate that in cases of CHLBP, bioelectrical changes of erector spinae activity are present. This method makes it possible to examine the general activity of the erector spinae over a few seconds.
Differences in results between T7 and L4 can be explained by difference in the distribution of two main sorts of fibers in these parts of the erector spinae [18, 26, 28] . In the lumbar region the relative area of the muscle occupied by type I fibers is significantly greater than that in the thoracic region. Besides this, the diameter of slow twitch fibers is larger than that of fast twitch fibers. No relation was found between values of curvature of the lumbar spine and the value of any of the electrophysiological parameters in the global IP examination. All values of the lumbar spine curvature were within the limits of normal values.
Conclusions
1. Dysfunction of the erector spinae plays a significant role in CHLBP. 2. This process refers to small and large motor units, but character of these changes is different in particular muscles. 3. Surface EMG is an objective, non-invasive method of examining function of the erector spinae in my opinion. 
